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DESIGN PARALEI‘ERS OF ON-LINE MEASURING EQUIH’IENT OUTPUT

1. PURPOSE. The purpose of this psper is to outline the design
porsmeters for developing a direct commmication link between coordinate
measuring equipment end & centrsl computer on & real-time basis.

2. SCOPFE. Trensmission between the computer and the remote station
is to be via two twisted palr of standard 18 or 20 gauge telephone quality
lines. Adequate steps have been taken to insure minimum interference from
outside sources. One pair of transmission lines, commencing &t the
centrel computer site, is to be connected to e page printer. The contragtor,
however, is to have no responsibility for the printer except for coneideration
of placement within the operator's immediste _control.

; . STATINTL
The second palr of lines to the computer is to be connected to

STATINTL

the measuring equipment digitizing system through a pair of | ' |

[ ] Data Phone subsets, model 2028 lists 1, 3, A, and B. One Data’

FPhone will be located at the computer room, end the contractor is to 'he;v‘e

no responsibility for this unit. The second Data Phone is to be mounted

1n the digitizing system, and the contractor is responsible for providing

the necesseary interface comnection., In 8ll cases, the customer will be
responsible for providing the Data Phones snd Printers. TFor the purpose

of this pmper, the measuring equipment and digitizers are undersiood to
coneist of (e measuring engine, pulse genersators )p* pulse decoding system,
digitel asccumulators, buffer storage as required;' and circuitry for generating
special characters ss later explained. There is to be no data connection

between the printer snd digitizer except through the computer link.

¥ SEE DN B Poraceacs |
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3. TRANSMISSION INTERFACE. The Date Phone interface is to meet the

following requirements:

8. Eleét:ronic Industry Associ;étés (BIA) specifications to which
the Data Phone was built. It is gmént_ly EIA-RS 232, but should be |
checked prior to fiﬁél design for_:-a'_ny chagigea. : | .i

b. Data Phone to operate in the half dujlex mode.

Ce '.[‘r.ansmi‘ssion.is asynchronous with the rate of transmission
to be fixed at 1200 bits per sécongt"s # 1% tolerance, and is binary
serial. p

d. A voltege within -8 to -20 rgabresents off or marking (1), a
voltage within +8 o +20 represents .6_1: or specing (0).

e. In addition to the informgﬁon‘ ‘bits to be trensmitted R tﬁo
pulsing bits must be transmitted ‘f‘or‘ g‘ach charascter. A stert puise is
a space or (0) snd is the same duration’of the other bits. A stop
pulse 1s & mark or (1) end is & minimam of 1.5 bits in length but
may be longer.

L. CODE REQUIREMENTS. The code to be transmitted will meet the

following requirements:
a. Code to be used will be Field Data Code » consisting of e
6-bit character plus one parity bit. Parity is to be odd.
‘b. The 2° or lesst sigﬁificant mformamn bit is the first
bit to be transmitted from each character.
¢. Parity is to be the 26 bit aad is thg last information bit

of each character to be transmitted.
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5. MESSACE G}zﬂcﬁwﬂm The message ©o be genera‘fzed by the measuring

equipment system shell consist of: (See sppendix A for output sequence.)

a. DMgital coordlinate values for each axis of the system. This
shall noreally consist of six decades plus sign per axis.

b. A start of message character (SOM}.

¢. An end of tremsmission characher (B0T). (Thia bit configure-
tion would normally be a perity errori.

d. A message parity count (MPC). This 13 the sum of bits of all
characters tra.nsmi't’céd (1acluding SOM and EOT), end is non carry add.
Iateral parity is odd. Iongitudinﬂ varity is even. The ‘pm'ity bit
is to be the sum of the longitudinal perity bits. a

e. Four special instruction chevrecters, esch generated by four
oparetor controlled pﬁsh on, push off back 1it switches, two dungy
bitas (mark or 1), end a parity bit geperated by the equipment based
on the condition of the four swiitches. The fixed dummy bits will oceupy
the 2 and 29 bit posiiions.

f. ‘A speclsl readout character genersted by five momentery
contact push bubton switches and two fixed dunmy bits occupying the
27 and 26 bit positions. The dwmy bits are %o be spaces o:b 0'3.

Tt is understood that the parity (26} is to be fixed st O so that
if two of the five switches are pregsed at the same time, a parity
error will be detected. The five gwitches are to be undersiood as
rezdout switches and will also control the request fc: send, SO0M and
text a3 later described.

g. Three rotary switches are %o be provided for machine
identificatlion purposes. These switches are to have the capability
to create O to 9 and are to be placed in the equipment so that only

the maintenance engineers will have the capsbility to change %them.
Approved For Release 2002/11/01 : CIA-RDP78B04747A001800110034-4



Approved For Release 2002/11/01 : CIA-RDP78 );

L. A minlmgmsf 12, twelve position rc?!?a‘}r?f 75%%%%%1.1 0%%@4&
avitehes are to have the cepabillty of producing ¢ to 9, minus (-),
and. BOT.

S. GPECIAL CIRCUITS ,f There is to be no character by character

acknowledge signal recelved by the digitizer outpub circuit. However,

“here is to be a measage acknowledge or ervor signal recelved on the basis

of the total message transmitted. The reply will consist of SOM, A or E,
0T, end MPC. In addition, & timer 18 to be incorporated in the equipment
o trigger an alerm if the reply is not received in & predetermined time o
e specified by the customer. The output is to be held in the digivizer
waffer until an acknowledge 1s received or the timer slarm is triggered.

' e errvor signal is received due to a bad transmission, the timer is to

e reset snd another attempt et Lransmission is to be made. After n set
mber of attempts of retransmission (under computer control), an acknowiedge
or error signal will not be returmed and the timer will time out. If a read-
sub 18 initiated but nevar reschea the computer, the bimer will also time
suh, warning the operaior that the t ransmission is not taking ﬁlacezm Since
the Data Phones ere %o be operaied in the half duplex mode, the retwrn
seknowledge or error must pess over the same Jines and will not be Lrans-
pidted until the digitizer transmission is completed and the line phase
-wlationship is reversed. ’

In addition, an indicstor light is %o be placed on the control
panel in clese proximity to the readout switehes. On depresslng eny one -
of the Pive readouwt switches the light is %o Yurn on and remein on for
seyproximately one second or until an acknowledge signal is received, vwhich-
ever is longer. This will indicste to the operstor thet a resdout hes
haen initiated within the digitizer. |

X See freescix B PRARHGRAPH ~2=
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o the measwring engine within the operator's field of view. & reset hubuon
fux cach axis shell be placed on the comtrol. It is also desirehle bwé
el condaiory thas a mester reset button Be rrovided and a manurl sat feaiure
for vach decede o the counter to give the operstor the &bility to set the
counter value bo a predstermined value cther then zero o
7. UEQUENCE OF OPERATIONS. Heving properly set up the nensuring
#cpipnent as instiucted, the opersgtor will procede to teke measurements
ard thus trnosmlt deta. Prior o actusting the readout mechanisr he will
set wp the necessiry computation instructions on the 16 pash on, ush off
cwitehes comprising the four inetruction chsracters. Then, on alianing the
re Cevence mork with the imege be will depreas one of the Pive reeicut
gyiitehes comprising the readcut charaster.
n artushing one of the five readout switches, the digitizing
systes will set the timer, energize the readout indicator ligit, and apply
the rz2quest to serd signal to the Data Phone. On receipt of the clear o
send; the bit by bit mes3ege will be fed to the Data Phone as indicated in
Appendix A. | | | |
After serding %“he message, the digitiziog system will awaﬁ the
acknowledge or error signel. If an acknowledge signal is received, the
buffer storege will be released end resdy to sccept the next resdout. IF
an exvor signel is recelved, the above procedure is repested {inciuding
resebing the timer end readout light) sending the identicsl messéze. After
a set auuer of tries uader ccmputer contrel, neither sn acknovledze or
arsor signel will be sent to the digitizing system from the computer snd the
Tiner will time out; energizing an audibie alarm ihdicating that Hrensmission
imsi not been successful. Also #f ithe Deta Phone lines feil to set up, the

tlmer is to time out giving sn alarm. Waen sn alarm occurs, the operstor

'8 Thpivove FRBrRETASEZIEI /0 : CIALRDS7 88047 4FRTE1 300 190b gt enpt vetrans-

e o s T -3 P> P
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APFENDIX B

l. Vhen only the electronice are under consideration the design for the
pulse decoding system should include individusl plug-in printed circuit boards

for a veriety of pulse generators. Specific requirements exist for input cards

for systems STAT

However, finsl design should not preclude additional future inputs.

2. In eddition to the readout mode deseribed in paragrephs S and 6,

a requirement also exists for & second readout mode an an optional besis. The
second mode shall consist of sufficient circultry to receive paraliel informa-
tion from a binery date block reader and trensmit seme to datephone. The mes-
sage shell consist of SCM, up to 150 binary bits, the 3 machine identifier
charecters, BOT, and MFC,

3« An operator controlled set of switches shall be avaiféble for each
decade and sign for introducing an sutamastic preset value. They shall consist
of 10 posltion switches for each deca__dg and 2 position switches for the sian.
Two position direction of count, and axis selection switches shell aleo be
included. The above switches shall be under operetor control but should not
be placed on the main control panel.

Lk,  Required performence end eritical output timing demand maximum
relisbility and rapld maintenance. Where possible, all circuitry shovld be
on plug-in printed circult cards with a minimum mm'l%»er of types used. While
mil specs are not specified, design should be of the highest possible comnerci&iw

standsrds to insure maximm performence.
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SPECIFICATIONS
Maximm Count Rate:
Maximm Storege

Turber of Axis

e

Numericel Displey

-

Circuitry :

Output

£ 2]

Identification
Cepacity

Resolution

Preset Feature

-e

Speclal Features

Specisl Cutput

e

Control Placement

Pover Requirement ¢
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APTENDIX C

100 K¢, 50 KC for resdout on the fly.
¥ 999999 counts each axis.
Two

In line (Nixie or 1' projection type) Negative numbers ere
to be displayed as true numbers (not 9s complement).

Campletely solid state.

Binary serial 1200 bit per second ¥ 1%,

SQ, Readout character, 4 instruction charscters, 3 machine
identifier cheracters, 12 twelve position rotaries.

(see text)

Dependent on input.

Operator controlled switches to allow sny value within
range of counters to be set in counter by depressing

reset button. "

Direction of count toggle switches and axis interchange
toggle switches.

Mode 2 output aveilable es opticnal festure.

The numerical display, identification cepacity, and reset
buttons ere to be designed for remote placement. The preset
controls aend special features switches sre to be mounted in
en accessible manner on the main chassis.

100 - 125 volts, VO ecycle.
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